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54) COATING LIQUID FOR FORMING ORIENTED FILM AND LIQUID CRYSTAL DISPLAY CELL 

57)Abstract: 

PURPOSE: To form an oriented film having an excellent charge prevention effect so that no defective display 
>ccurs in a liquid crystal display cell without burning of an image caused in a liquid crystal display cell by using 
ine particles of ion-conductive inorg. compd. as conductive fine particles in a coating liquid to form the 
oriented film. 

CONSTITUTION: The coating liquid to form an oriented film consists of conductive fine particles, material to 
orm an oriented film, and org. solvent. As for the conductive fine particles, fine particles of ion-conductive 
norg. compd. are used. Then an oriented film containing this ion-conductive inorg. compd. is formed on a 
ransparent electrode of a liquid crystal display cell. The particles of ion-conductive inorg. compd. show 
conductivity by the movement of cation or anion in the particles. Thereby, even when the fine particles of ion- 
inductive inorg. compd. are brought into contact with an electron-conductive foreign matter mixed into the 
quid crystal in the liquid display crystal cell, electric continuity is hardly produced in the contact area, 
"herefore. defective display of a liquid crystal display cell caused by continuity in the contact area between 
lectron-conductive particles and the foreign matter is not generated. 
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ILAIMS 



Claim(s)] 

Claim 1] Coating liquid for orientation film formation which consists of a conductive particle, a charge of 
•rientation film formation material, and an organic solvent, and is characterized by said conductive particle being 
n ion conductivity inorganic compound particle. 

Claim 2] Coating liquid according to claim 1 characterized by said ion conductivity inorganic compound being the 
ntimony oxide with which at least one sort of elements chosen from P, B, Si, and Ti may be doped. 
Claim 3] The liquid crystal display eel characterized by having the substrate with a transparent electrode with 
rtiich a transparent electrode and the orientation film were formed in this sequence on the substrate, and said 
rientation film containing the ion conductivity inorganic compound particle. 
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)ETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Field of the Invention] This invention relates to the liquid crystal display eel equipped with the coating liquid for 
orming the orientation film on the transparent electrode of the substrate with a transparent electrode used for a 
quid crystal display eel, and the substrate with a transparent electrode with which a transparent electrode and 
he orientation film were formed in this sequence on the substrate 
0002] 

Background of the Invention] The liquid crystal display eel conventionally equipped with the substrate with a 
ransparent electrode of a pair with which a transparent electrode and the orientation film were formed in this 
equence on the glass substrate is known, this liquid crystal display eel — as a transparent electrode — ITO 
Indium Tin Oxide) etc. — the transparent conductive film is formed. Moreover, polymers, such as polyimide, are 
sed as orientation film. 

D003] Furthermore, the liquid crystal display eel by which the thin film transistor (TFT) was formed in the 
ransparent electrode part mentioned above with the transparent electrode is also known. In these liquid crystal 
isplay eels, by making a spacer intervene between the orientation film of the substrate with a transparent 
lectrode of said pair, it is adjusted so that the distance between transparent electrodes may become fixed, 
loreover, these liquid crystal display eels are manufactured by enclosing liquid crystal between the transparent 
lectrodes which did in this way and were adjusted to predetermined spacing. 

3004] By the way, in case these liquid crystal display eels are manufactured, rubbing processing is performed so 
nat the liquid crystal which touches the orientation film may carry out orientation to each orientation film of the 
ubstrate with a transparent electrode of said pair in the predetermined direction. 

D005] Under the present circumstances, in the conventional liquid crystal display eel, degradation may arise for 
TFT component in the liquid crystal display eel which the orientation film generated heat, and was destroyed in 
lis discharge process, or was equipped with TFT, or the display unevenness which static electricity occurs on 
ie orientation film, and this static electricity discharges in large quantities through a transparent electrode in an 
istant, and originates in electrification of the orientation film may arise in a liquid crystal display cel. 
)006] On the other hand, these people will have proposed the liquid crystal display eel equipped with the 
ubstrate with a transparent electrode of the pair which has a header and such a conductive transparence 
rotective coat for destruction of the orientation film resulting from said static electricity being prevented, if a 
onductive transparence protective coat is formed between the transparent electrode of the substrate with a 
ansparent electrode of said pair, and the orientation film (JP,5-232459,A). 
)007] 
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"ECHNICAL FIELD 



Field of the Invention] This invention relates to the liquid crystal display eel equipped with the coating liquid for 
orming the orientation film on the transparent electrode of the substrate with a transparent electrode used for a 
quid crystal display eel, and the substrate with a transparent electrode with which a transparent electrode and 
he orientation film were formed in this sequence on the substrate. 
0002] 

Background of the Invention] The liquid crystal display eel conventionally equipped with the substrate with a 
ransparent electrode of a pair with which a transparent electrode and the orientation film were formed in this 
equence on the glass substrate is known, this liquid crystal display eel — as a transparent electrode — ITO 
Indium Tin Oxide) etc. — the transparent conductive film is formed. Moreover, polymers, such as polyimide, are 
ised as orientation film. 

0003] Furthermore, the liquid crystal display eel by which the thin film transistor (TFT) was formed in the 
ransparent electrode part mentioned above with the transparent electrode is also known. In these liquid crystal 
lisplay eels, by making a spacer intervene between the orientation film of the substrate with a transparent 
lectrode of said pair, it is adjusted so that the distance between transparent electrodes may become fixed, 
loreover, these liquid crystal display eels are manufactured by enclosing liquid crystal between the transparent 
lectrodes which did in this way and were adjusted to predetermined spacing. 

D004] By the way, in case these liquid crystal display eels are manufactured, rubbing processing is performed so 
hat the liquid crystal which touches the orientation film may carry out orientation to each orientation film of the 
ubstrate with a transparent electrode of said pair in the predetermined direction. 

3005] Under the present circumstances, in the conventional liquid crystal display eel, degradation may arise for 
TFT component in the liquid crystal display eel which the orientation film generated heat, and was destroyed in 
lis discharge process, or was equipped with TFT, or the display unevenness which static electricity occurs on 
ie orientation film, and this static electricity discharges in large quantities through a transparent electrode in an 
istant, and originates in electrification of the orientation film may arise in a liquid crystal display cel. 
)006] On the other hand, these people will have proposed the liquid crystal display eel equipped with the 
ubstrate with a transparent electrode of the pair which has a header and such a conductive transparence 
rotective coat for destruction of the orientation film resulting from said static electricity being prevented, if a 
onductive transparence protective coat is formed between the transparent electrode of the substrate with a 
ansparent electrode of said pair, and the orientation film (JP,5-232459,A). 

)007] Moreover, it is checked by this invention persons that this conductive transparence protective coat is 
Ffective also when preventing the phenomenon in which an image does not change, even if it is going to drive, 
le seizure, i.e., the liquid crystal display eel, of the image produced after indicating the static image by long 
jration in a liquid crystal display eel, and is going to change an image. 
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FFECT OF THE INVENTION 



effect of the Invention] According to the coating liquid for orientation film formation concerning this invention, 
ie orientation film excellent in the antistatic nature containing an ion conductivity inorganic compound particle 
an be formed on the transparent electrode of a base material with a transparent electrode. 
)037] for this reason, in the liquid crystal display eel which requires the orientation film containing such an ion 
onductivity inorganic compound particle for this invention formed on the transparent electrode Destruction of 
ie orientation film resulting from discharge of static electricity generated on the orientation film when rubbing 
rocessing of the orientation film was carried out, and the degradation of a TFT component, Or even if the 
isplay unevenness of the liquid crystal display eel resulting from electrification of the orientation film is 
revented and it displays a long duration static image on a liquid crystal display eel continuously, the display 
nevenness of the liquid crystal display eel which printing of a display image does not take place, therefore 
riginates in the seizure of a display image does not arise. 

)038] There is no possibility that a flow cannot produce it easily by this contact part even if the liquid crystal 
splay eel which furthermore starts this invention contacts the foreign matter of the electronic conduction 
ature which the orientation film containing an electronic conduction nature inorganic compound particle is 
lixing in liquid crystal in a liquid crystal display eel unlike the liquid crystal display eel formed on the transparent 
ectrode, and the poor display of the liquid crystal display eel resulting from a flow in this contact part may 
-ise. Moreover, in the liquid crystal display eel concerning this invention, the irregular color of the trouble 
>sulting from conductive organic polymeric materials, for example, the change by conductive humidity, and a 
juid crystal display eel, the orientation unevenness of liquid crystal, etc. do not arise. 

1039] Moreover, according to this invention, the orientation film which has the function as rebound ace court 
m according to the loadings of an ion conductivity inorganic compound particle etc. can be formed on the 
ansparent electrode of a base material with a transparent electrode, therefore when the poor display of the 
luid crystal display eel which the orientation film damages with a foreign matter, a spacer, etc., and is produced 
a liquid crystal display eel can be prevented, generating of the blemish of the orientation film resulting from 
ibbing can also be prevented. 

'040] Moreover, since it is not necessary to perform the above heating^at-high-temperature processings, 
wording to this invention, the liquid crystal display eel with a color filter equipped with the color filter whose 
jat-resistant temperature is about 150-200 degrees C can be offered. 
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iXAMPLE 



Example] Hereafter, although an example explains this invention, this invention is not limited to these examples 
0042] 

Example 1] The coating liquid for orientation film formation of an example 1 was prepared by mixing antimony 
•xide sol (10 % of the weight of solid content concentration) 16g which made 100g (the Nissan Chemical 
idustries, Ltd. make, SANEBA SE-41 10, solid content concentration^ % of the weight) of charges of orientation 
Im formation material distribute the antimony oxide particle of the mean diameter shown in Table 1 in the 
ispersion medium shown in Table 1. 

3043] The substrate with a transparent electrode with which it calcinates for 30 minutes at 200 degrees C, and 
transparent electrode and the orientation film are formed in this sequence on the glass substrate on the 
'ansparent electrode of the substrate with a transparent electrode (the Asahi Glass Co., Ltd. make, 30-ohm 
/pe) with which the ITO transparent electrode was formed in the shape of a pattern on the glass substrate 
fter applying ******** f or orientation film formation of an example 1 by the flexographic printing method and 
rying for 5 minutes at 90 degrees C was created. 

3044] The following evaluations were performed to the orientation film of this substrate with a transparent 
lectrode. 

I) The thickness of the thickness orientation film was measured by the contact process thickness gage 
>roduct made from Taylor HOBUSON). 

I) The surface electrical resistance of the surface-electrical-resistance orientation film was measured with the 
nalog insulation-resistance tester (YOKOGAWA INSU vine face company make 2406A24). 

0 After drawing a line on the orientation film with a pencil, carrying out the load of the 1kg of the loads to the 
encil of pencil degree-of-hardness predetermined hardness, the existence of the blemish formed on the 
rientation film was observed, and the minimum pencil degree of hardness which makes a blemish form on the 
rientation film estimated the degree of hardness of the orientation film. 

0 BENKOTTON was slid 50 times by 500g of loads on the abrasion-proof nature orientation film, the case 
here the blemish had not reached to the transparent electrode side of a substrate with a transparent electrode 
as estimated as good (O), and the case where the blemish had reached to the transparent electrode side of a 
jbstrate with a transparent electrode was estimated as the defect (x). 

0 Muddiness of the appearance orientation film and the existence of milkiness were observed, the case where 
lere was not each of muddiness and milkiness was estimated as good (O), and the case where there was either 
nong muddiness and milkiness at least was estimated as the defect (x). 

i) The electrification damping time after electrifying the electrification damping-time orientation film was 
easured in ONESUTO meter (product made from Kasuga Electrical and electric equipment), and it was 
stimated that the antistatic engine performance of the orientation film was good, so that the electrification 
imping time was short. 

'045] The above (1) The evaluation result of - (6) is shown in Table 2. 
•046] 

ixamples 2 and 3] The coating liquid for orientation film formation of examples 2 and 3 was prepared like the 
cample 1 except having used the ion conductivity inorganic compound sol which consists of the ion conductivity 
organic compound particle and dispersion medium which replace with an antimony oxide sol and are shown in 
able 1. 

047] Thus, the substrate with a transparent electrode with which a transparent electrode and the orientation 
ti are formed in this sequence on the glass substrate like the example 1, respectively was created using the 
■ating liquid for orientation film formation of the acquired examples 2 and 3, and the same evaluation as an 
ample 1 was performed to the orientation film of each substrate with a transparent electrode. 
048] A result is shown in Table 2. 
049] 

xample 4] The coating liquid for orientation film formation of an example 4 was prepared by mixing antimony 
ide sol (10 % of the weight of solid content concentration) 48g which made 100g (the Japan Synthetic Rubber 



3o., Ltd. make, OPUTOMA AL-1524, solid content concentration.^ % of the weight) of charges of orientation 
llm formation material distribute the antimony oxide particle of the mean diameter shown in Table 1 in the 
Aspersion medium shown in Table 1. 

^0050] Thus, the substrate with a transparent electrode with which a transparent electrode and the orientation 
ilm are formed in this sequence on the glass substrate like the example 1 was created using the coating liquid 
or orientation film formation of the acquired example 4, and the same evaluation as an example 1 was performed 
:e the orientation film of this substrate with a transparent electrode. 
;0051] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is a drawing for explaining the electric conduction device of an ion conductivity inorganic 
compound particle. 
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DRAWINGS 



^Drawing 11 
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